Effects of some inhibitors of DNA synthesis and repair upon the cycle of serotonin N-acetyltransferase activity in cultured chick pineal glands.
When chick pineal glands were cultured in the dark with aphidicolin from midphotoperiod, the increase of serotonin N-acetyltransferase (NAT) activity was stimulated and the time of peak NAT activity was advanced. The peak level of NAT activity was also reached sooner on the 2nd day of culture. The increase of NAT activity was also stimulated in glands cultured under diurnal illumination, but the time of peak activity was not advanced. Effects with glands explanted into culture in the dark at other times were smaller and the time of peak NAT activity was not changed. Cytosine arabinoside and dideoxythymidine also stimulated the increase of NAT activity and advanced the time of peak activity with glands cultured in the dark from midphotoperiod. 3-Aminobenzamide markedly stimulated the increase of NAT activity both in the dark and under diurnal lighting when pineal glands were explanted into culture at mid- or late photoperiod. In contrast, with glands in culture from earlier in the photoperiod, aminobenzamide had no effect upon the increase of NAT activity up to the peak level found with control glands. Thereafter results were variable. Effects of cordycepin upon development of NAT activity were similar to those of 3-aminobenzamide but less marked. Incorporation of thymidine into acid-insoluble material in the dark was very markedly inhibited by aphidicolin, cytosine arabinoside, and dideoxythymidine, but only slightly by cordycepin. Aminobenzamide strongly inhibited incorporation by glands cultured from midphotoperiod, but had little effect with glands in culture from near the end of the photoperiod. We adopt the working hypothesis that excision repair of DNA may be a major component in the mechanism of the chick pineal clock.